Introduction
Falls are prevalent in older persons, and the incidence of falls increases with age. Twenty-eight percent to 33% of those aged 65 and older report having fallen over a 1-year period, and the rates approach 50% in those over 80. [1] [2] [3] Falls can have serious consequences in older persons. People over the age of 65 have the highest mortality rate from injuries, and the largest single cause of injury mortality in this group is falls.4 A study using the Major Trauma Outcome Study database found an 11.7% case fatality rate for falls in geriatric patients,5 and recent data from the Dade County, Fla, community-based Study to Assess Falls Among the Elderly6 found 2.2 deaths per 100 fall injury events that came to medical attention, not including deaths that occurred after discharge from the hospital. There is some indication that longer-term outcomes of falls may be even more serious than the short-term outcome statistics would indicate. A British study of 125 people aged 65 and older who fell in the home reported a 1-year mortality rate of 26c%c, compared with 6% in a control group, although none of the deaths in those who fell were reported as being from fall-related causes.7 Nonfatal falls can also have severe consequences in the aged: the Dade County study6 found that about half of the fall injury events occurring at home and requiring hospitalization resulted in discharge to a nursing home.
These findings raise several questions: Are falls in older persons related to increased mortality and disability? If so, to what extent are these adverse outcomes due directly to falls, rather than to factors associated with both falling and mortality or disability outcomes?
Several studies '-3'8 show the relationship between falling and mobility disorders, diseases, sensory losses, medication use, and limitations in activities of daily living (ADLs). It has been argued that the elevated mortality associated with falling is caused by conditions that predispose toward falling, rather than from resulting trauma.7 Also, it has been suggested that a person who may already have compromised gait and balance systems may fall when a new illness or condition, even one that seems minor or unrelated to falling per se, occurs.9 Tinetti"' showed that a fall risk score, derived from the number of chronic diseases present, predicted risk of falling in older persons better than did a mobility score alone. She concluded that falling "appears to result from the accumulated effect of multiple specific debilities. " Researchers have found that those who experience repeated falls differ in some respects from those who have single or occasional falls. Risk factors for single falls appear to be less robust than those for multiple falls.8 One suggestion is that occasional falls result primarily from extrin-ards, while repeated falls are the result of intrinsic factors, such as demographic factors, chronic disease, and disability. 9 We have used data from the Longitudinal Study on Aging (LSOA) to examine the relationship between falls, chronic disease, disability, and mortality; the LSOA population is a larger and more diverse sample population than has been examined in previous studies of falling. Specifically, we determined the following:
1. Crude 2-year mortality rates in those who had and those who had not fallen in the year prior to the baseline (1984) LSOA survey 2. The extent to which history offalling in the past year predicts subsequent mortality, when demographic factors, chronic conditions, and functional disabilities present at baseline are controlled for 3. The extent to which history offalling predicts decreased functional ability after 2 years, when demographic variables, chronic conditions, and disabilities present at baseline are controlled for.
Methds
The LSOA Population
For this analysis we used data from the 1986 longitudinal follow-up of persons 70 years of age and older from the Supplement on Aging to the 1984 National Health Interview Survey (NHIS) conducted by the National Center for Health Statistics. The purpose and design of this survey is described elsewhere .11,12 Of the persons selected for reinter- 
Covariates
Covariates used in the multivariable logistic regression models are listed in Table 1.
Because 14% of the baseline responses and 33% of the follow-up responses were completed by proxy respondents, and proxy status was significantly associated with multiple falls at baseline, a variable was included in each multivariable model to indicate proxy status of the respondent.
Other covariates were included in the models if they had been shown to be associated with falls in the LSOA population or in previous studies or (2) if they had been shown to be associated with mortality or disability in the LSOA population or in previous studies, and (3) if, in addition, the variable had sufficient responses for meaningful analysis.
Covariates were categorized as demographic, chronic condition, or disabilityvariables. To examine the effect of specific covariates, we added all variables in a given category to the model as a block.
Additionally, because our primary interest was to examine the effect of controlling for multiple chronic conditions and disabilities rather than to examine the effects of specific covariates upon the outcomes, we created two ordinal variables to represent the numbers of reported chronic conditions (0-11) and disabilities (0-7).
Demographic covariates were age in 1984, sex, marital status, and education (two dummy variables were used to describe "low" and "high" education, compared with the reference category of 9-12 years). Those missing data for education were assigned mean values (9.56 years for males, 9.99 for females). Education was included both as a surrogate for socioeconomic status (because 20% of the respon-Mority, Disability, and Fails in Older Pmm dents had not answered the question about income) and because there appears to be an inverse relation between educational attainment and mortality in middleaged and older Americans. 13 Chronic condition variables included osteoporosis/hip fracture, arthritis, hypertension, heart disease (myocardial infarction, rheumatic heart disease, coronary heart disease, and "other heart attack"), stroke, diabetes, vascular disease, cancer, visual deficits, hearing deficits, and thinness (body mass index < 21 kg/iM2). Low body mass index was included because the body weight at which minimal mortality occurs increases with advancing age14 and the curve of mortality risk versus declining body mass index rises steeply for body mass indexes of 21 and less in middle-aged and older females. '5 Disability covariates consisted of reported difficulty with individual ADLs at baseline (1984), as described above.
Analytical Methods
Our analytic strategy was to determine risks for 2-year mortality and functional decline in those with and without a history of falling, and then to examine the same questions in multivariable models, controlling for demographic characteristics, preexisting health conditions, and disabilities that could be related to an individual's propensity to fall as well as to risk of death or future disability.
Statistical analyses were performed with the SAS package. ' 
Results

Descnptve and Cross-sectional Statistics
Unweighted descriptive statistics for the LSOA subpopulation used in this analysis are shown in Table 2 . The extent to which the covariates used in the multivariable analyses are associated with having fallen is shown in Table 3 . Compared with those who had not fallen, those who had fallen once in the year prior to baseline interview were significantly more likely to be female, age 80 or over, thin (BMI < 21), and unmarried, and to report the presence of visual or hearing difficulties, osteoporosis/hip fracture, arthritis, vascular disease, and difficultywith each ofthe ADLs. Those who had fallen more than once had characteristics similar to those listed above, and in addition were more likely to have less than 9 years of formal education, to have had the baseline questionnaire completed by a proxy, and to report the presence of hypertension, heart disease, stroke, diabetes, and cancer.
Morta Outcome
Of those who reported no falls in the year prior to their 1984 interview, 11.9% were deceased by 1986, compared with 18% of those reporting one fall and 25.4% of those reporting two or more falls. The corresponding crude odds ratios were 1.5 (95% confidence interval [CI], 1.1-2.0) for single falls and 2.2 (95% CI, 1.7-2.8) for multiple falls (Table 4) .
In the multivariable analysis, the odds ratios for single and multiple falls decreased slightly in magnitude, to 1.4 and 2.0, respectively, but remained significant at P < .05 when demographic variables and proxy status were controlled for (Table 5). When the block of chronic conditions was added to the model, the mortality odds ratios decreased further. With disability at baseline added to the model with demographic and proxy variables, the odds ratio for death decreased even more, losing significance for single falls, and when chronic conditions and disabilities were added together, the mortality odds ratios for single and multiple falls converged at 1.3 (95% CIs, 0.9-1.7 and 0.9-1.8, respectively). Substituting number of chronic conditions or disabilities for the individual conditions had almost no effect on these results.
Significant covariates in the full model (containing demographics, proxy status, individual chronic conditions, and individual disabilities) were age, male sex, high education (protective), thinness, arthritis (protective), stroke, cancer, difficulty bathing, and difficulty toileting. In the model with number of chronic condi-greater than 1.0 as successive blocks of covariates were added (Table 8 ).
Significant covariates in the categorical full modelwith individual chronic conditions were age, being married (protective), osteoporosis/hip fracture, arthritis, hypertension, heart disease, stroke, diabetes, proxy status, and number of functional disabilities at baseline. In the model with number of chronic conditions rather than individual chronic conditions, there was a significant association between this variable and decreased functional ability. Disussion tions and disabilities, the same demographic covariates were significant, along with the number ofchronic conditions and number of disabilities.
Disability Outcome
In the univariate analysis (Table 6) , single falls were not significantly associated with subsequent increased disability, but those who had fallen more than once were more than twice as likely to report difficulty with additional ADLs as were those who had fallen once.
Single falls did not predict increased disability in any of the multivariate models, whereas multiple falls were significant predictors in all models, both dichotomous and ordinal (Tables 7 and 8 ). As with the mortality outcome models, the addition of successive groups of covariates caused a decrease in the magnitude of the disability odds ratios for multiple falls. interesting that controlling for number of chronic diseases or functional disabilities present at baseline had an effect on the mortality and disability odds ratios for falls almost identical to the effect of controlling for the individual conditions. An examination of this LSOA subpopulation suggests a possible explanation with regard to chronic condition variables in the mortality outcome models. As shown in Table 1 , the majority of individuals (nearly 80%) reported having from one to four of the chronic conditions we examined in our models. The most prevalent chronic conditions reported were arthritis (55.2%), hypertension (46.1%), hearing deficits (39.7%), and visual deficits (37.0%), none of which was a significant risk factor for mortality in the full model. An assumption that the majority of people reporting chronic conditions at baseline suffer from more than one of these prevalent but nonfatal conditions could explain the similar effect of controlling for number of conditions as opposed to individual conditions. In support of this assumption, a recent analysis of comorbidities in respondents aged 60 and older to the National Health Interview Survey and the Supplement on Aging found that arthritis and hypertension were the most common comorbid conditions, reported by 24.1% of that population, followed by arthritis and cataract (11.7% 
